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RADIO SYSTEM FOR BLIND LANDING 
OF AIRCRAFT 


Practical tests of the radio svstem 
for the blind landing of aircraft, de- 
veloped by the Bureau of Standards 
for the Aeronautic Branch of the De- 
partment of Commerce, are being car- 
ried on at the Newark Municipal Air- 
port, Newark, N.J. In some of these 
tests the pilot lands the airplane while 
sitting in a hooded cockpit, so that 
nothing outside is visible. Other 
tests are being made in foggy weather, 
a condition which is generally not as 
severe as the artificial one first men- 
tioned. The equipment at Newark is 
available for use by any airplane hay- 
ing the necessary receiving apparatus. 

The present system was developed 
as the result of several years of re- 
search work, which may be divided 
roughiy into three stages: fundamen- 
tal experiments to develop the com- 
ponent parts of the system; practical 
development of these component parts, 
and demonstration of their practica- 
bility in tests at the Bureau’s experi- 
mental flying field, College Park, Md. ; 
and the present tests of the complete 
system at a commercial airport. 

The system, as illustrated by the 
installation at Newark includes three 
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elements: a runway localizing beacon, 
a set of two marker beacons, and a 
landing beam. These three elements 
give the airplane its position in three 
dimensions while landing. The run- 
way localizing beacon operates on 300 
kilocycles and is similar to the visual- 
type transmitters designed by the bu- 
reau for radio range-beacons of the 
Federal airways. Small crossed-loop 
antennas are employed, so that the 
beacon does not constitute an obstruc- 
tion to flying, and a goniometer allows 
the course to be swung over an arc 
This covers the northeast 
quadrant from which winds are usu- 
ally blowing at Newark during foggy 
weather. The marker beacon oper- 
ate at 10,000 kilocycles. One is placed 
ubout 2,000 feet beyond the edge of 
the landing area while the other marks 
the edge of the field. These are low- 
power transmitting sets with long, 
low, horizontal antennas. They op- 
erate from the commercial power sup- 
ply, and different modulation frequen- 
cies make it easy to identify the two 
beacons. The landing-beam _ trans- 
mitter employs an ultra-high frequency 
(100,000 kilocycles). The antenna 
array consists of 12 half-wave horizon- 
tal antennas, so grouped as to give 


39 


40 


the necessary directivity of beam in 
the vertical plane, while spreading 
the beam out horizontally to cover the 
40° sector. This results in a fan- 
shaped beam which provides vertical 
guidance for all orientations of the 
runway beacon course, within the 
limits specified. In using the landing 
beam the pilot follows a course of 
equal signal intensity, below the axis 
of the beam, this path being a curve 
tangent to the ground, thus giving 
proper conditions for landing. 

The receiving equipment on the air- 
plane consists of: the regular medi- 
um-frequency receiving set commonly 
used by air transport operators, aug- 
mented by a reed converter and auto- 
matie volume control, for picking up 
the signals of the runway localizing 
beacon; a marker-beacon receiving set 
operating on 10,000 kilocycles and giv- 
ing aural signals in headphones; and 
a landing-beam receiving set employ- 
ing a detector tube, audio frequency 
amplifying tube, reed filter, and cu- 
prous oxide rectifier, and operating at 
100,000 kilocycles. 

The reed converter of the medium- 
frequency receiving set and the land- 
ing-beam receiving set are connected 
to the vertical and horizontal pointers, 
respectively, of a combination indicat- 
ing instrument mounted on the instru- 
ment board of the airplane. The ver- 
tical pointer shows whether the plane 
is on or off the course in the hori- 
zontal plane, while the horizontal 
pointer shows whether it is on, above, 
or below the vertical course marked 
out by the landing beam. A control 
panel is provided for controlling the 
receiving sets, for reversing the ver- 
tical pointer to take care of flights 
toward and away from the beacon, 
and for adjusting the steepness of the 
landing path to suit the plane. A 
switch permits connecting the hori- 
zontal pointer to the output of the 
reed converter to test out the receiv- 
ing set, or to the landing-beam and 
marker-beacon receiving sets. 

The method of landing is similar to 
that ordinarily followed, except that 
the pilot, instead of watching the 
horizon and the ground, watches the 
two pointers of the combination indi- 
ecator and listens to the signals of the 
marker beacons. 

The experiments at Newark cover 
the determination of the most suit- 
able radio frequency (from the point 
of view of the airline operator) for 
the marker beacons, including the pos- 
sibility of using the same radio fre- 
quency for marker and runway bea- 
cons. This would eliminate the neces- 


TECHNICAL NEWS BULLETIN 


sity for the separate marker-beacon 
receiving set. Careful adjustment of 
the marker-beacon power output would 
be necessary to prevent interference. 
In other tests the markers will be 
operated on frequencies in the air- 
craft communication band (38,000 to 
6,000 kilocycles), so that the high- 
frequency radio receiving sets usually 
carried on aircraft may be utilized. 
Control equipment to enable the pilot 
to switch from marker signals to com- 
munication and vice versa with mini- 
mum effort has already been provided. 

During the past month many pilots, 
airline operating officials, and others 
have tried the system under operating » 
conditions at the Newark Airport. 
They have commented unanimously 
upon its excellent practicability and 
convenience, 


BRUSH DISCHARGE IN AIR AFFECTS 
ENGINE PERFORMANCE 


Tests have recently been undertaken 
which indicate that electrical excita- 
tion of the atmosphere has a measur- 
able effect on automotive engine per- 
formance. In this work a potential 
was maintained between two electrodes 
at the carburetor entrance. As the 
potential was increased, a measurable 
change of power was noted, as well as 
an increasing effect on detonation. 
The amount of the effect on detonation 
varies not only with the potential, but 
also with the polarity of the grounded 
electrode and with the fuel used. 
While definite conclusions cannot be 
drawn as yet, it is possibly significant 
that the ionization produced by 15 mil- 
licuries of radon had no effect on deto- 
nation, and that the ozone concentra- 
tion in two cases was roughly propor- 
tional to the effect on detonation. 


VAPOR PRESSURES OF AUTOMOTIVE 
DIESEL FUELS 


For several years the Bureau has 
been studying various phases of the 
problem of vapor lock in connection 
with automobiles and airplanes. 
Since vapor lock occurs because of the 
boiling of gasoline in the fuel lines, 
the boiling points of a large number of 
gasolines at various pressures were 
measured. These measurements re- 
quired a rather complicated apparatus, 
but finally led to a simple method of 
calculating the temperature below 
which a given gasoline would not va- 
por lock at a given atmospheric pres- 
sure. When this work on gasolines 
was completed, it was suggested that 
a similar study of automotive Diesel 
fuels might be of value in forestalling 
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vapor lock difficulties in Diesel engines 
as these engines come into more exten- 
sive use. A study has now been made 
which forms the basis of interpreting 
vapor lock data on actual Diesel en- 
gines. 


EARTHQUAKE ACCELEROMETERS 


The recent earthquake in California 
afforded a test of three accelerometers 
designed by Dr. F. Wenner, of the Bu- 
reau of Standards, for the Coast and 
Geodetic Survey. One of these instru- 
ments was located at Long Beach and 
two at Los Angeles. All three instru 
ments gave Satisfactory records. As 
the periods of the accelerometers were 
0.1 second, the records represent ap- 
proximately the accelerations of the 
ground in cases in which these acceler- 
ations continued for a sufficient time to 
cause forees destructive to buildings. 
The destructive accelerations in a hori- 
zontal direction were approximately 
0.1 gravity, while maximum horizontal 
accelerations, but of very short dura- 
tion, were probably equal to gravity. 
It is probable that these records are 
the first made in this country from 
which data of interest to structural en- 
_ gineers may be obtained. 


EFFECT OF ALTITUDE ON THE LIMITS 
OF SAFE OPERATION OF GAS AP- 
PLIANCES 


A study of Several types of domestic 
gas appliances operating at high alti- 
tudes was recently completed by the 
Bureau’s gas chemistry section. In 
order to determine what changes in 
appliances might be necessary to safe- 
guard the public who use such appli- 
ances in cities Several thousand feet 
above sea level, the observations were 
made in a Small chamber built of 
heavy reinforced concrete. After test- 
ing an appliance with the door of the 
chamber open (approximately sea 
level) the door was closed and the air 
pumped out until the pressure within 
was lowered to the same barometric 
pressure as existS at such a place as 
Denver, Colo., which is 1 mile high. 
The appliance was again put through 
the same series of tests, kéeping all the 
conditions exactly the same, except the 
barometric pressure. Tests were made 
at pressures corresponding to altitudes 
as high as 11,000 feet. 

Many of the facts which were 
brought to light had searcely been sus 
pected until a few months before the 
work was started. Appliances which 
were found to be in excellent condi- 
tion when tested at the laboratory of 
the American Gas Association in Cleve- 
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land had been found to produce danger- 
ous quantities of carbon monoxide 
when tested in Denver. If the high al- 
titude was the cause of the failure of 
the standard tests to insure safety to 
the user, what could be done to make 
these appliances as safe in Denver as 
they already were in Cleveland? 

A cooperative research by the Bu- 
reau of Standards and the American 
Gas Association was therefore under- 
taken, and the results were presented 
in a paper read before the eighty-fifth 
meeting of the American Chemical So- 
ciety in Washington by Dr. Francis A. 
Smith. In this report the effects of 
high altitude on gas appliances, the 
reasons why these effects are pro- 
duced, and some remedies were dis- 
cussed in detail. 

Appliances depend on natural draft 
for their supply of air and the elim- 
ination of products of combustion. 
With a given appliance, it was found 
that ithe combustion of the maximum 
amount of gas that could be com- 
pletely burned resulted in the produc- 
tion of substantially the same volume 
of gaseous products of combustion and 
the flow of the same volume of air, 
whatever the altitude. 

Gases expand when the pressure is 
reduced—when the altitude is in- 
creased. Because of this expansion, 
fewer heat units will be contained in 
the gas which fills a given volume. 
Since the volume is limited, it follows 
that heat must be produced at a lower 
rate at a high altitude if carbon 
monoxide is to be avoided. 

A mental picture of what happens in 
a given appliance may be had by con- 
sidering the products of combustion 
as occupying an increasing proportion 
of the total capacity of the flue pas- 
sages as the gas rate is increased, 
while the amount of air which enters 
the appliance does not increase in pro- 
portion and finally becomes insuffi- 
cient to complete the combustion of 
the gas. 

As soon as the altitude starts to in- 
crease the number of heat units that 
can be liberated per hour without in- 
complete combustion starts to decrease 
at the rate of about 4 percent for 
every thousand feet of altitude, until, 
to avoid this hazard in Denver, heat 
must be produced at only about 80 per- 
cent of the highest rate which is 
possible at sea level. This effect was 
found. to be nearly the same for sev- 
eral very different types of appliances, 
except radiant heaters. The maxi- 
mum safe rate for these heaters at the 
altitude of Denver is only about 70 
pereent of that at sea level. 
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If it is desired to produce heat safely 
at the same rate at a high altitude as 
at sea level, larger passages for the 
escape of the Jarger quantities of flue 
gases must be provided. 

The effect of changing altitude on 
the useful work which a given quan- 
tity of heat will perform (efficiency ) 
was found to be insignificant in the 
case of a top burner of a range with 
grid top. 

Yellow flame pilot lights were found 
to be unaffected by increasing the alti- 
tude except where they were sur- 
rounded and “smothered” by flue 
gases from the main burner which 
could not escape fast enough through 
the flue. 

At high altitudes a larger volume of 
gas is required to supply a given 
number of heat units. The mixture 
of gas and air which flows from the 
holes of the burner therefore emerges 
at a higher velocity. The flames are 
consequently more easily blown away 
from the burner at high altitudes than 
at sea level. 

Further tests, in which propane 
(Pyrofax, Philgas) was burned, indi- 
cated that these effects of altitude 
would be the same for any of the fuel 
gases distributed. 


BURNERS FOR SLOW-BURNING GASES 

The Bureau recently completed two 
blast burners for slow-burning gases, 
and so far these have shown satisfac- 
tory characteristics. With these burn- 
ers it is easy to work pyrex with pro- 
pane without the aid of oxygen, and 
reasonably easy to work quartz in a 
quiet flame when using oxygen and 
propane. Progress is being made on 
the design of burners of the Tirrill 
and Meker types for use with slow- 
burning gases. 


ABSOLUTE DETERMINATION OF THE 
AMPERE 


The value of the ampere has been 
determined in absolute units at the 
Bureau, using a current balance, in 
which the force between coils carrying 
a current is measured. The current 
balance originally used by Rosa, Dor- 
sey, and Miller was employed, but the 
apparatus has been modified in many 
important respects. 

Four sets of coils were used. The 
important constant in the computation 
of the current from the force between 
the coils is the ratio of their radii. 
Hight experimental determinations of 
these ratios have been made giving re 
sults which are self-checking and 
which show no errors larger than +6 


TECHNICAL NEWS BULLETIN 


parts in 1,000,000. Four series of de- 
terminations of the force give results 
in which the average deviation from 
the mean is about +3 parts in 100,000. 
The results may be expressed as 


1 Bureau of Standards Inter- 
national Ampere = 0.99994 
Absolute Ampere. 


A report of this work will be made 
at the meeting of the American Physi- 
cal Society in Washington, April 27-28, 
and will be published later in the 
Bureau of Standards Journal of Re- 
search, 


ABSOLUTE DETERMI Oe OF THE 


A determination of the ohm in terms 
of the units of length and time has 
been made at the Bureau. The meth- 
od cepends on the measurement of a 
self-inductance in terms of time and 
the present unit of resistance, and on 
the computation of the inductance 
from measurements of the dimensions 
of the inductor. 

Three single-layer solenoids were 
measured. They were constructed 
with such care that the inductance 
can be computed from the measured 
dimensions with an error of only a 
few parts in a million. The measured 
inductance can be measured in terms 
of resistance and time with about the 
same accuracy. The result is ex- 
pressed as 


1 Bureau of Standards Inter- 
national Ohm=—1.00045. Ab- 
solute Ohms. 


This result will be presented at the 
meeting of the American Physical So- 
ciety, April 27-28. 


NEW INFRARED WAVE-LENGTH 
STANDARDS 


About a year ago some new and 
very remarkable dyes were synthesized 
in the research laboratory of the Hast- 
man Kodak Co. Two of these dyes, 
named mesocyanine and xenocyanine, 
when incorporated in photographic 
emulsions impart extraordinary sensi- 
tiveness to infrared radiation. These 
new types of photographic plates have 
found extensive application in scien- 
tific research, especially in the study 
of spectra characteristic of chemical 
elements and compounds. They ex- 
tend the limit of spectrography more 
than a half octave into the region of 
invisible heat rays and have created a 
demand for accurate standards of 
wave lengths in the newly given 
range. Having used these new photo- 
graphie plates to explore the infra- 
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red spectra of More than 50 chemical 
elements, the spectroscopy section of 
the Bureau will publish in the April 
number of the Bureau of Standards 
Journal of Research new descriptions 
of the noble-gas spectra because they 
appear to contain satisfactory long- 
wave standards. Neon, argon, and 
krypton each give about 200 infra- 
red lines which can be photographed, 
and the wave lengths corresponding to 
many of these are given to an accu- 
racy of 1 part in 1,000,000. 


PREPARATION AND CRYSTALLIZATION 
OF PURE ETHER-SOLUBLE RUBBER 
HYDROCARBON 


Rubber hydrocarbon from latex has 
been purified at the Bureau by a 
method which involved the use of 
trypsin to remove protein adsorbed on 
the rubber particles. The natural 
anti-oxidants which always occur in 
erude rubber were used to protect the 
rubber during purification. The ether- 
soluble portion of the purified rubber 
was crystallized from dilute solutions 
at low temperatures. A special appa- 
ratus was devised for the microscop- 
ical examination of the crystalline hy- 
drocarbon. By its means, the growth 
of crystals was witnessed, and the 
melting point and refractive indices 
were determined. 

The crystals are spherulites com- 
posed of many fine needles. They 
have a consistent melting point at 
approximately 10° C. The refractive 
indices are e=1.535 and w=1.588 at 
—5° C. The index of the melted crys- 
tals is 1.525 at 11° C. Assuming that 
the molecule contains no more than 
100 carbon atoms and that the crystals 
are a single substance, ultimate anal- 
ysis indicates that the composition is 
(C;Hs) x. 

Details of this investigation will be 
published in Research Paper No. 544 
in the April number of the Bureau of 
Standards Journal of Research. 


THE INFLUENCE OF pH ON THE 

DETERIORATION OF VEGETABLE- 

ene LEATHER BY SULPHURIC 
ID 


It has long been known that leather 
is deteriorated by sulphuric acid, but 
the amount of acid different leathers 
will stand without damage and a 
method for determining this amount 
of acid have never been satisfactorily 
established. A direct analytical meth- 
od for determining acid is used in 
this country at the present time, and 
it is open to the criticisms that (1) 
all of the acid present may not be 
determined, (2) sulphur from any 
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source present in the leather may be 
determined as acid, and (8) ho indi- 
cation is obtained relative to the pres- 
ence of strong organic acids which 
may be harmful. The development 
and increased use of sulphonated and 
sulphited leather-making materials, 
such as sulphonated oils, sulphited 
vegetable tanning materials, sulphited 
waste liquors, and synthetic tanning 
materials, makes the above-mentioned 
limitations of great importance. Thus 
the lack of a satisfactory means of 
evaluating leather with respect to 
harmful acidity is a handicap to both 
the consumers and _ producers of 
leather and leather-making materials. 

This situation has led to an exam- 
ination of pH methods for indicating 
the acidity of leather. Thus the activ- 
ity of hydrogen ions, which can be 
easily determined electrometrically, in 
a water solution in equilibrium with 
leather may be taken as an indica- 
tion of the complex destructive action 
of the acid in the leather. This idea 
was first proposed by Kohn and Crede 
in 1928, but substantial evidence of its 
value has been lacking. This has now 
been secured as a result of researches 
at the Bureau extending over a period 
of six years, during which time the 
deterioration of 13 lots of vegetable- 
tanned leather treated with varying 
amounts of sulphuric acid has been 
studied. The loss in strength on 
aging was used as a measure of the 
deterioration, and the results consid- 
ered in relation io the original pH 
values of the leathers. All of the 
leathers started to deteriorate at or 
near pH 8 regardless of the kind of 
vegetable tanning material used, the 
degree of tannage, the amount of 
sulphuric acid added to the leather 
criginally, the aging conditions, and 
the pH of the original leather before 
treatment with acid. The disintegra- 
tion of the leather, as measured by 
the nitrogen extractable with cold 
water, also inereased sharply near 
pH 8, indicating that the hide itself 
exerts the major influence in the re- 
sistance of leather to destruction. by 
acid conditions. 

This’ evidence warrants serious 
consideration of the value of a pH 
measurement for indicating the, harm- 
ful acidity of leather with limiting 
values to be governed by the length of 
service expected and the conditions of 
use. 

Research Paper No. 547, which will 
be published in the April number of 
the Bureau of Standards Journal of 
Research, contains a complete account 
of this work. 
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STANDARDIZATION OF PAPER-TESTING 
METHODS | 


Further progress is development of 
paper-testing standards by the Tech- 
nical Association of the Pulp and 
Paper Industry, was reported at the 
annual association meeting, February 
13, by B. W. Scribner, Bureau of 
Standards, chairman of the associa- 
tion’s paper-testing committee. 

Tentative methods for alpha cellu- 
lose, copper number, total acidity, ink 
absorption of bottling paper, absorp- 
tion of water by bibulous papers, such 
as toweling, and water resistance were 
completed by the committee during 
the past year. The methods for alpha 
cellulose and copper number, used as 
measures of chemical purity of cellu- 
lose, are based on well-known pro- 
cedures for pulp, with modifications 
by Burton and Rasch to adapt them 
to paper. Total acidity is determined 
essentially according to the Kohler- 
Hall method. The distinctive feature 
of this method is three successive 
aqueous extractions of finely ground 
test specimens to obtain the acid for 
titration. The methods for absorp- 
tion of ink and of water are similar; 
a measured quantity of the liquid is 
delivered on the surface of the paper, 
and the time for complete absorption, 
as indicated by no further reflection 
of light from the liquid, is noted. 
Reed’s method for ink absorption of 
blotting paper was used as the basis 
of these methods. The water-resist- 
ance method is based on the dry- 
indicator method developed by Carson. 
In this method the permeation of 
water is measured by finding the time 
required for change in the color of a 
sugar-dye mixture on the upper sur- 
face of test specimens floated on 
water. 

In most cases, the details of these 
methods are developed through joint 
laboratory testing by members of sub- 
committees. Considerable work of 
this kind is in progress for develop- 
ment of new methods or improvement 
of existing methods. Further study is 
being made of means of measuring wa 
ter resistance and grease resistance. 
A subcommittee on chemical methods 
is studying determination of pH, ac- 
tive sulphur, iron, and resin. Another 
subcommittee through cooperative test- 
ing is finding whether or not improved 
accuracy in fiber analysis of paper can 
be obtained by ‘ weight factors” for 
fibers to take into account the differ- 
ences in specific gravity of fibers. In 
making paper, fibers are mixed by 
weight, but in testing paper their rela- 
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tive proportion is estimated by volume, 
The association methods for strength 
and other physical properties are being 
revised by a subcommittee recently 
formed for the purpose. This work is 
of particular interest, as it is being 
done on an international scale through 
the cooperation of several foreign or- 
ganizations interested in paper testing 
standards. The testing of paper, be- 
cause of its heterogeneous nature, is 
not simple, but these cooperative 


- studies of the problems involved are 


leading to ultimate solution of them. 


FACTORS FOR EXPANSIVITY OF GROUN 
COAT ENAMELS 


Some results of this study were 
given in TECHNICAL NEWS BULLETIN No. 
184 (August 1932), but no factors had 
been derived from the data at that 
time. Since then a group of factors 
have been worked out which fit the 
enamels under investigation better 
than the factors to be found in the 
literature. Such an improvement is 
not surprising, since the other factors 
were not derived expressly for use on 
typical ground coat sheet iron enamels, 
as in this case. Nevertheless, the fac- 
tors of Winklemann and Schott, of 
Mayer and Havas, and of Hall gave 
good approximations when used with 
a proper regard for the temperature 
ranges within which they were ob- 
tained. 

The following factors, although they 
may be subject to revision, especially 
in the case of K-20 and A1l:O:, were 
found to give Satisfactory results for 
the type of enamel under study. The 
constituents included comprise about 
90 percent of the enamel batch, and for 
the remaining 10 percent the factors of 
Mayer and Havas are to be used. 


Constituent | Factor 


Na2O 9.0 
B203 1.0 
SiO. Ie} 
AlzO3 ana 
K20 7.6 


When these factors are multiplied 
by the percentages of the respective 
constituents, and the products are 
added, there is obtained a value 
which, when multiplied by 107, gives 
the coefficient of cubical thermal ex- 
pansion from 20° to 100° C. To ob- 
tain mean coefficients to 200°, 300°, 
and 400° C., the results should be 
multiplied by 1.04, 1.09, and 1.15, re- 
spectively. 
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SPECIFICATIONS FOR HOLLOW CLAY 
RADIAL CHIMNEY BLOCKS 


Some specifications for hollow chim- 
ney blocks of burned clay, in current 
use, contain requirements which are 
rarely satisfied by the products of 
most manufacturers. Tests of blocks 
at the Bureau indicated that certain 
changes in the requirements would re- 
sult in fewer rejections without sacri- 
ficing qualities desired by builders of 
chimneys. 

Radial blocks are used in the con- 
struction of chimneys ranging in size 
from small stacks to structures over 
500 feet high and 50 feet in diameter. 
As the masonry of chimneys is not so 
well sheltered as that in most build- 
ing walls, the service requirements 
for chimney blocks are more severe 
than for building units. Important 
physical qualities of chimney blocks 
are strength, resistance to weathering 
and to action of flue gases, and dura- 
bility under repeated heating and cool- 
ing. Comparisons of these qualities 
with results of laboratory _ tests 
showed that many of the blocks were 
of satisfactory quality for ordinary 
use, while Some which seemed of good 
quality would not meet all of the 
specification requirements. In a paper 
to be published in the Brick and Clay 
Record, the results of tests of chim- 
ney blocks are compared with service 
requirements, and suggestions are 
made for improving the specifications. 


PROPERTIES AND THE TESTING OF 
FOUNDARY SANDS 


In Letter Circular No. LC 363, just 
prepared by the Bureau of Standards, 
the methods of determining the prop- 
erties governing the usefulness of 
foundry molding sands are discussed 
and illustrated by results obtained in 
tests of a number of widely used com- 
mercial sands. The principal proper- 
ties are the moisture content (degree 
of tempering), amount of clay or 
bonding substance, and the fineness 
and distribution of the silica grain, 
the strength in compression of molded 
specimens, the permeability to the flow 
of gases through the molded sand, and 
the temperature at which the grain 
will sinter onto a metal surface. The 
various methods proposed for grading 
of sands for specification purposes are 
discussed and some data on the suit- 
ability of sands for different foundry 
purposes are included. 

Copies of this letter circular may be 
obtained on application to the Bureau 
of Standards, Washington, D.C. 
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HIGH EARLY STRENGTH CEMENTS 


A study of the properties of the 
high early strength cements is nearing 
completion. For this study 12 differ- 
ent brands were obtained from dif- 
ferent sections of the country. Six by 
twelve inch conerete cylinders were 
made, using a 1:2:4 mix, with three 
different water-cement ratios, viz, 6.5, 
7.5, and 8.5 gallons per sack of cement. 
Cylinders were made for each of four 
initial conditions; that is, the first 24 
hours after making, thus: 


1. Materials at 70° F., cylinders 
stored in air at 70° F. 

2. Materials at 90° F., cylinders 
stored in air at 90° F. 

3. Materials at 110° F., cylinders 
stored in air at 110° F. 

4. Materials at 70° F., cylinders 


stored in an insulated box. 

Subsequent storage, after the first 
24 hours, was of four types: 1, air at 
70° F.; 2, damp room at 70° F.; 8, 
outside; 4, freezing and thawing. 

Volume changes were obtained by 
measuring the length of the cylinders 
with a dial micrometer. 

Some of the results thus far ob- 
tained are given in the table: 


Compressive strength at 1 
days, and 1 year 


day, 28 


[6.5 gallons per sack, damp storage] 


1 DAY 
[6.5 gallons per sack, damp storage] 
1 DAY 
Initial condition Highest | Lowest Average 
in °F.) 
DLb.fin2 | Lb.fin.2 | Lb./in.? 
TOs Ree eee 1, 520 900 1, 190 
00:57 _-45- Fangs 2, 430 1, 520 1, 980 
hiv ee ee oe, Caer 2, 680 1, 330 2, 090 
Insulated box. _-_.-- 2, 380 1, 310 1, 760 
28 DAYS 
703: SISO Pl 5, 560 3, 690 4, 610 
" pe 5 OL re 5, 300 3, 100 4, 270 
Nak Dy 7 pee Pope 4, 980 2, 350 3, 480 
Insulated DOLE LIE 2 4, 240 2, 930 3, 690 
1 YEAR 
(Oe eee 6, 410 3, 880 5, 520 
bs i tA pk cB ae a 6, 240 3, 650 5, 310 
tapi oy Fetape than a a 5, 520 3, 070 4, 280 
tisulated DOXe ee 5, 180 3, 500 4, 520 


The 7.5- and 8.5-gallon per sack mixes 
(70° initial) gave one-day strengths 
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averaging 815 to 510 1lb./in.,? respec- 
tively. These are 31.5 and 57.2 percent 
lower than the corresponding average 
(1,190) for the 6.5-gallon mix. 


STRAY-CURRENT ELECTROLYSIS 


During the period of development 
and expansion of the electric railway 
industry of the country, the Bureau 
made extensive field and laboratory 
investigations of stray-current electrol- 
ysis and its mitigation, and published 
its findings in 17 technologie papers. 
These reports have had wide circula- 
tion, and many of them are now out of 
print. 

While the number of requests an- 
nually for information on this subject 
is smaller than formerly, owing to 
diminishing street railway traffic, the 
elimination of many interurban lines, 
and to a better understanding of the 
problem by utility engineers, it is, evi- 
dently, still of considerable interest as 
indicated by the Bureau’s correspond- 
ence. 

To meet this demand without re- 
printing many of the papers which are 
out of print, a new circular, C401, en- 
titled “Abstracts and Summaries of the 
Bureau of Standards Publications on 
Stray-Current Electrolysis,” has been 
issued as an index and summary of the 
subject. Where access to the original 
publications is desired, they can usual- 
ly be found in the larger city libraries 
and in the files of many utility operat- 
ing companies. 

Copies of this circular are obtainable 
from the Superintendent of Documents, 
Government Printing Office, Washing- 
ton, D.C., at 5 cents each. 


NEW AND REVISED PUBLICATIONS 
ISSUED DURING MARCH 1933 


Journal of Research * 


Bureau of Standards Journal of Re- 
Search, vol. 10, no. 3, March 1983 


(RP nos. 531 to 5389, inclusive). 
Price, 25 cents. Obtainable by sub- 
seription. 


Bureau of Standards Journal of Re- 
search, title page and contents to 
vol. 9, July to December 1932 (RP 
nos. 453 to 511, inclusive). Free on 
application to the Bureau of Stand- 
ards. 


1Send orders for publications under this 
heading only to the Superintendent of 


Documents, Government Printing Office, 
Washington, D.C. Subscription to Techni- 
cal News Bulletin, 50 cents per year 


(United States and its possessions, Canada, 
Cuba, Mexico, Newfoundland, and Repub- 
lic of Panama); other countries, 70 cents. 
Subscription to Journal of Research, $2.50 
per year; other countries $3.25.. Subscrip- 
tion to Commercial Standards Monthly, $1 
per year; other countries, $1.60. 


TECHNICAL NEWS BULLETIN 


Research Papers * 
(Reprints from Journal of Research) 


RP510. The system: CaO-B:0; E. T. 
Carlson. Price, 5 cents. 

RP511. A metal-connected glass elec- 
trode; M. R. Thompson. Price, 5 
cents, 

RP513. The cause and elimination of 
night effecis in radio range-beacon 
reception; H. Diamond. Price, 10 
cents. 

RP521. Further description and analy- 
sis of the first spectrum of xenon; 
C. J. Humphreys and W. F. Meggers. 
Price, 5 cents. 

RP525. The photographic emulsion: 
The mechanism of hypersensitiza- 
tion; B. H. Carroll and D. Hubbard. 
Price, 5 cents. 


Circulars? 


C401. Abstracts and summaries of the 
Bureau of Standards publications on 
stray-current electrolysis; H. R. 
Shepard. Price, 5 cents. 


Simplified Practice Recommendations * 


Supplement to R16-29 (4th ed.). 
Lumber (Moldings, etc.). Price, 10 
cents. 


Commercial Standards* 


CS45-33. Douglas-fir plywood. Price, 
5 cents. 


Miscellaneous Publications’ 


M1389. Standards Yearbook, 
Price, $1, 


Commercial Standards Monthly * 


Commercial Standards Monthly, vol. 
9, no. 9, March 1933. Price, 10 
cents. Obtainable by subscription. 

Technical News Bulletin ?* 


Technical News Bulletin no. 
March 1983. Price, 5 cents. 
tainable by subscription. 


1933. 


191, 
Ob- 


LETTER CIRCULARS 


It is the intent of the Bureau to dis- 
tribute single copies of these mimeo- 
graphed letter circulars on request 
only to those parties having a special 
interest in the individual letter cir- 


1 Send. orders for publications under this 
heading only to the Superintendent of 
Documents, Government Printing Office, 
Washington, D.C. Subscription to Techni- 
cal News Bulletin, 50 cents per year 
(United States and its possessions, Canada, 
Cuba, Mexico, Newfoundland, and Repub- 
lic of Panama) ; other countries, 70 cents. 
Subscription to Journal of Research, $2.50 
per year; other countries $3.25. Subscrip- 
tion to Commercial Standards Monthly, $1 
per year; other countries, $1.60. 


TECHNICAL NEWS BULLETIN 


cular. Economy necessitaies  limita- 
tion in the number of copies issued. 
It is not the intent to supply parties 
with a copy of each letter circular 
issued during the month. Letter cir- 
culars are necessarily of a temporary 
nature designed to answer numerous 
inquiries on a given subject. Requests 
should be addressed to the Bureau of 
Standards, Washington, D.C. 


LC361. Typical home modernizing and 
community improvement campaigus. 

LC362. Comparisons of residential va- 
cancy survey reports in 46 towns 
and cities. 

LC363. The properties and testing of 
foundry sands. 

LO364. Publications relating to elec- 
trical measuring instruments, 
meters, and their accessories (list). 

LC365. Summary of estimated expend- 
itures for labor and materials re- 
ported by local modernizing cam- 
paign committees from January 1, 
1932, to March 1, 1983. 

LC366. Bringing homes up to date 
through community home-improve- 
ment campaigns. 
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LC367. Tabulation of reports from 
cities conducting home-modernizing 
campaigns in 1982, 


OUTSIDE PUBLICATIONS ? 


Burgess, George K., The National Bu- 
reau of Standards, Scientific Month- 
ly (New York, N.Y.), p. 198; March 
19383. 

Smith, William C., An accelerated 
aging test for waterproofed ducks 
and similar fabrics, American Dye- 
stuff Reporter (New York, N.Y.), 
vol, 22, p. 114; February 18, 1933. 

Wiikie, John B., Mercerization of cot- 
ton for strength with special refer- 
ence to aircraft cloth, National Ad- 
visory Committee for Aeronautics 
(Washington, D.C.), Technical Note 
no. 450; February 19388. (Free from 
N.A.C.A.) 

Dickinson, H. C., The mechanics of 
recovery, S.A.E. Journal (Society of 
Automotive Engineers, New York, 
N.Y.) ; February 19383. 


2‘ Outside publications” are not for dis- 
tribution or sale by the Government unless 
otherwise noted. Requests should be sent 
direct to publishers. 


U.S. GOVERNMENT PRINTING OFFICE: 1933 
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